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tMPROVED SURGICAL SEAL 



This invention relates to a seal for use with a surgical fa*™** to provide a gas 
tight seal tough which mc in.truxneat may pass. The invention relates particular* but 
not exclusively to a seal for a laparoscopic port 

WO 01/89307 discloses a surgical seal for a laparoscopic po rt cornprisini 
ahase adapted to engage a cannula, the base including aa axial aperture for a 
surreal instrument; a multiplicity of Jaw. mounted on the base, the jaws being movable 
radially with respect to the aperture between an open position wherein the shaft of the 
instruct maypass freely and a dosed position wherein the jaw S engage said shaft to 
provide axestrainingforce restraining movement of the shaft; and an actuator rotable to 
urge the jaws to move between said open position and said closed position. The disclosure 
of this specification is incorporated into the present specification by reference. 

The jaws of the previously disclosed seal may enga.se or restrain instruments 
having shafts of different diameters. The jaws are preferably movable along guides which 
may comprise channels, tracks or runners. In the preferred embodiment the jaws include a 
runner adapted to be received in a respective guideway in the actuator, arranged so rthat 
rotation of me actuator causes radial movement of the jaws. The guideway comprises an 
arcuate channel which may have fhc configuration of a parabolic curve. 

« 

The seal also includes a diaphragm adapted to contact the shaft of 1fce surgical 
instrument and further includes alip adapted to engage a radially outwardly facing portion 
of each jaw, so that the diaphragm is forced open as the jaws move to the open position 
The aperture of fhc jaws is continuously adjustable between maximum and minimum 
positions. ; 

i 

Although continuous variability of the opening of the jaws is beneficial tor 
accommodating a range of surgical ins.truments and particularly for providing a large 
aperture for insertion or withdrawal, a fixed intermediate diameter to accommodate 1 and 
securely engage a commonly used instrument, such as a laparoscope is not provide 
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Aeoording to a first aspect of the present inwnti™ 
comprises: Cntl0n 8 S6aI for a %aro S copib POrt 

a base adapted to engage a can^a, * e h ^ ^ ,- 
surgical instrame&t; aperture for a 

a multiplicity of jaws mounted on the basa «™ . x. ■ 
■oay pee, freeiy ..d a clo5ed ^ whrain ^ - ° f ■» -I- 



engage said shaft and provide 



restraining forccrestrainingracUal movement of the sn^ and 
an actuator rotatable to urge the faws to u _ 

isition- ^ betW6en S3id P^on and said 



•0 closed position 



v/herein the actuator includes a click strmm-™ 

However, ample eo^tro^^^^ J used. 

stedHMlon A *»lb.,v, P™fem>d for ease Of assembly end 

■safe-. ApluraLtyofclrck stop posMooe may be provided. 

Alternatively the click stoo tuTimEemer.t m .„ • 
actuator Preferahlvth ■ a respective complementary Nation on the 

of ^ ^ posMms ^ be provided ^ ** Pr0ta ^ A « 

Pxefer^ y fl,c JaTOareWasae()towardstlieir(:lMeiipositi ^ ! 

PtafettBdembodiinentsincladea™rf|i lm ,, 1I ,„ t , , ! 

adapted to conuct tbe of . ^ £ZZZ?i *** 1 ^ ^ 

Sicm instrument, the diaphragm including a lip, [each 
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jaw engaging the lip so thai the aperture of the diaphragm is * 

_ "mpxiragm «, torced to open as ihe ikw« 



•same. 



ui use. 



In paiHailarlypreferred emlodrrnents <aohja»- fadude* 
a follower movable ajong , respective guide od the aetuater 

coct sto Ap T ,y< l disCOT,taltiBmiy,,e —i—i-. 

71,e ^ de '^^-*™ K .o I8 l« m dthe W Wer m av 
,T" , r"* -W, " H * ft 'P^is receive 

»• 

/ 

i 

whe o — a^eeUv cioae from *e fcUy „ the 

^ *"» *• ~ Mediate p„ sition be sdected „ J 
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insertion of a standard sire shaft without allowing lateral movement of the shaft after 
insertion. This arrangement avoids the need for manual intervention to set the diameter of 
the aperture of the jaws during the surgical procedu 



lure. 



The actuator may be arranged so that the jaws are fully opened or closed By 
rotation through an angle of 30-90% preferably 30-45- so that a surgeon may open or close 
the jaws using his fingers but without need for rotation of the wrist. Any convenient 
number of jaws maybe provided, preferably at least five, most preferably i 



' seven. 



According to a second aspect of the present invention there is a provided a method 
of use of a seal for laparoscopic port as previously described. 

The seal as previously described allows the diameter of the aperture of the 
diaphragm to be adjusted and set prior to insertion of an instrument. Although the jaws can 
be deflected from their minimum closed position by the tip of an instrument as it is 
inserted, as with prior art devices, it is advantageous that the diameter can be set to a 
predetermined mtermcdiate and maximum value. This makes insertion of the instrument 
easi«- as less force is required. Also, the instrument is held axially during insertion. 
Alternatively, the jaws can be set to the maximum open position, me instrument inserted 
and the jaws released so that the jaws engage and drive the shaft of the instrument without 
need to set the instrument to a particular diameter of shaft. 

The invention is further described by means of example but not in any limitative 
20 ^sevrimn^erencetomeaccompanymgdrawmgsofwbidv. 

Figure 1 is a perspective view of a seal in accordance with the invention. 
Figure 2 is a plan view of the seal with the actuator cover removed. 
Figure 3 is an elevation and three sections illustrating operation of the invention. 
Figure 4 is an enlarged perspective sectional view. 

Figure 5 is a detail of the sectional view and Figure 6 is an exploded view bf a 
cannular including a seal in accordance with this invention. ' 
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T^discWofourco-pe^gwoo^ ! . 

^^1^^^^ fem>dto - ^specitocat.on 

•x- . s * 5top "angBmom. Tha disclosure- .nf «m. 

s rotatable actuator cap 3. Finga- srios 4 m ™ , .... 0E a 

dBtaJsnr&oo 0 fa»caD3 The i»«n, a «™. ■ , 

mcx^« reaonngftreeofthodilataa(I . J 

position so that the iaw SOTSau[e the«l,„B * • . 

^"^^^^"nKtramcntinsartedtbrouiitheaeaf The 
^ 1 aiao w shaft oftie iMtammt a ^ ^ 

hp 1 9 for insertion into fee body cavity. 

-s i^rftojwaB^^^^,^^^ «1 «-* 

a 

rrjr wot 21 ~* * e oa,,raost -* ° f — — • » - «* jz? 
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y xrom me maximum open position as shown in «. 
force of fcc^ « « >•» *. 

« OT n e d, at ep 0sl1iOTthevalv<!hMastand!ttd fcta , 

~ — , :rrzrzrcr 



The 



arrangement is shown on a larger scale in Figure 4. 



Figure 5 shows a single channel 25 having the r ec «, oa a- - 
fce followerpin 23. TWcess 24 hs^aW^ 7 

passageofmcfoHower^ huth ° D ^ °^ ^ *o allow easy 



Wy Wh£U ««P^ is only slightly dilated. 
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CLAIMS 



1. 



A sea] I for laparoscopic port comprising: 



a base adapted to engage a ca™^ ^ w f 
surgical instrument; g 811 3X131 a P emire «» a 

amultiplicityofjawsmountedcmtlicbase ff»^t, - 

-V Pa,, nedy and a doaed ^ whera . n ^ 

force manning movamM of ^ ^ ^ « - *«- • » 

wh«ein <"° a Cidc atop ar^en, ^ to 

feM entente, apo sMon intarnrediatethe open ^ doBed . 
jamatmeirttamediateposhlon positions to held the 

j 

2. A seal as claimed in claim 1 wherein the elide stop arrangement ' 
discontinuity on the base. 



mttotJ' A ^ Md ^ ta ^ 2wh ^*=^<lmnr y cornpriae,a 
20 4 . 



complementary formation on the actuator. 



25 



5. A seal as claimed in dahn 4 wherein the dick stop arrangement 



i 
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Mower movable along a respective gaide on toe actuator 

oftoe^^^™ 8 ^^ 0 "^^^' 00 ^^^^- 
toe guide further having an intenuediate fc^ adapted to engage toe 

or slot in the actuator. 

i 

8- As ^^Wmclaim7^^ 
exponential ia shape. p«raooiic or 

5. A seal as claimed in any of claims 5.8 nAte-^ « . . r 

,. , . y or ° 1Bims 3 * 8 therein the recess is located on 

the radial inner surface of the guide. 

II. A seal as clataed in claim 10 wherein to. jawa engage a hp of toe 
re.Uten.d.ajtogm and a«biae S ed radiahy inwardly when ,b* diaphragm ia dilated. 
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ABSTRACT 
A seal for laparoscopic port comprising: 

abase adapted to engage ? cannula, the base inclining an axial aperture fox a 
surgical instrument; 

5 a multiplicity of jaws mounted on the base, the jaws being movable radially with 

respect to the aperture between an open position wherein a shaft of flic surgical instrument 
may pass freely and a closed position wherein the j awg engage said shaft and provide a 
restraining force restraining radial movement of the shaft; and 

an actuator rotarable to urge the jaws to move between said open position and said 
10 closed position; 

wherein the actuator includes a click stop arrangement adapted to provide 
•frictiona] engagement at a position intermediate the open and closed positions to hold the' 
jaws at the intermediate position. 
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